Some properties of ( , ) n m -Strongly Gorenstein projective ,injective and flat modules are studied and some connections between ( , ) n m -Strongly Gorenstein projective , injective and flat modules are discussed . At last, these properties under change of rings are considered. 1 0 0 n M Q Q M → → → → → → where pd ( ) i Q m ≤ for 1 i n ≤ ≤ , such that Ext ( , ) 0 i M Q = for any i m > and for any projective module Q .
Introduction
Unless stated otherwise, throughout this paper all rings are associative with identity and all modules are unitary modules. Let R be a ring. We denote by R When R is two-sided noetherian, Auslander and Bridger [1] introduced the G -dimension, G -dim ) (M R for every finitely generated R -module M . Several decades later, Enochs and Jenda [2] extended the ideas of Auslander and Bridger and introduced three homological dimensions, called the Gorenstein projective, injective and flat dimensions. These have been studies extensively by their founders and by Avramov, Christensen, Foxby, Frankild, Holm, Martsinkovsky, and Xu among others over arbitrary associative rings. D.Bennis and N.Mahdou [3] studied a particular case of Gorenstein projective, injective and flat modules, which they call respectively, strongly Gorenstein projective, injective and flat modules.
In a recent paper [4] , for any 1 n ≥ and 0 m ≥ , Bennis and Mahdou introduced and studied a doubly ¯filtered set of classes of modules with finite Gorenstein projective dimension, which are called ( , ) n m -strongly Gorenstein projective ( ( , ) n m -SG-projective for short). They study the relations between them and stability of this new class of modules under direct sum.
In this paper, based on the results mentioned above, we continue study the properties of the ( , ) n m -strongly Gorenstein projective. At last, we study these properties under change of rings. The rest of the text is organized as follows：some definitions and theorems will be introduced in section 2; the main results of ( , ) n m -SG-projective projective, injective and flat modules are described in section 3;
Preliminaries and Notations
In this section, we introduce and study some definitions and basic properties which are defined as follows.
Definition 1.( [4] ) Let 1 n ≥ and 0 m ≥ be integers. A module M is called ( , ) n m -strongly Gorenstein projective ( , ) n m -SG-projective for short) if there exists an exact sequence of modules, Consequently, (1; 0)-SG-projective modules are just strongly Gorenstein projective modules (by [3, Proposition 2.9]), and, generally, (n; 0)-SG-projective modules are just n-strongly Gorenstein projective modules (by [ n m -strongly Gorenstein flat ( ( , ) n m -SG-flat for short) if there exists an exact sequence of modules,
≤ ≤ , such that Tor ( , ) 0 i M I = for any i m > and for any injective module I . We now introduce and look at basic properties of ( , ) n m -SG-projective modules.. We refer the reader to [4] for more results, including results concerning existence of covers and envelopes. 
m and n is the least common multiple of i n for i I ∈ Lemma 2.5.( [4] ). Let M and N be two modules such that M P ⊕ ≅ N Q ⊕ for some modules P and Q with finite projective dimension. Then, for two integers 
Proof. There is an exact sequence 
n m -SG -flat R -module. by Definition 2. Let R be a commutative ring and S a multiplicatively closed set of R . Then
is a ring and 
Proof (1) There exists an exact sequence
(2) ) (⇒ By (1) ( ⇐ ) There exists a exact sequence 0 0 
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